and South Africa) group of countries have agreed to strengthen their economic ties, thus paving the way for enhanced trade and investment performance. South Africa's strategic value in BRICS is that it is a gateway to the opportunity-rich SADC (Southern African Development 2 Community). By using South Africa as a production hub for exports to the surrounding region, foreign investors would have ready access to neighbouring markets. This article addresses the question of whether, and in what ways, FDI (foreign direct investment) from the BRIC countries to SADC influences SADC's export performance. A series of empirical analyses revealed a positive causation between BRIC FDI and SADC exports, offering a clear incentive for SADC to rejuvenate its trade and investment policies and structures, and strengthen its ties with BRIC countries in the interests of attracting more FDI and building a strong and sustainable export sector.
Introduction
The interest in African countries is growing. Ernst & Young's 2013 attractiveness survey on Africa revealed that the negative perceptions of Africa can be traced to those companies that as yet have no involvement on the continent. The multinational enterprises (MNEs) that do find themselves in Africa are extending their footprint within the region, reinvesting, employing locals, and looking for ways to take advantage of the unfolding growth potential.
In 2012, foreign direct investment (FDI) from developing countries to Africa was impressive, with the main sources of such FDI being Malaysia, South Africa, China and India. FDI from the BRIC group of countries (Brazil, Russia, India and China) has also been growing. For example, Brazil's public financial institutions have become significant investors in Africa, while Russian MNEs have been lured to the continent by the array of raw materials and expanding local consumer markets. In addition, Indian investors have been drawn to the tax benefits offered to purveyors of FDI in countries such as Mauritius, and China has afforded South Africa the status of main recipient of its FDI on the continent (UNCTAD, 2013).
The BRIC countries became the BRICS grouping when South Africa joined as an additional member in 2010 (Dubbelman, 2011) . The BRICS partners, all prominent in their respective regions, have pledged to strengthen their economic ties and open up their borders to one another to stimulate intra-group trade and investment (Gordhan, 2011; BRICS Report, 2012) .
With the inclusion of South Africa in the BRICS partnership and the members being spread over four continents, the question has been raised as to whether the Southern African Development Community (SADC) will benefit from this evolving alliance. South Africa, for example, derives its strategic value in BRICS from the fact that it constitutes a convenient gateway to other Southern African countries. By investing in South Africa and using the country as the production hub for exports to the surrounding region, foreign investors in the BRIC countries would benefit from the preferential tariff regime and other advantages enjoyed by South Africa vis-à-vis its SADC partners. The leading role of South Africa within SADC has also been established by Kabundi and Loots (2007) , where the co-movement between South Africa and SADC has been explained. As SADC's integration efforts continue to advance, intra-regional trade is a more viable option now than in the past (ITC, 2011), which strengthens South Africa's position as an intermediary between Africa and the rest of the world (Battersby & Lu, 2011) . This could potentially stimulate South Africa's trade with, and attract more inward FDI from, the BRIC countries, which in turn would benefit the African continent as a whole (Chun, 2011) .
African countries in general and SADC countries in particular are keen to attract FDI to strengthen their capacity and wherewithal to gain access to foreign markets, acquire managerial expertise, attract technological transfers and innovation-rich business opportunities, and boost employment (Mwilima, 2003) . Notwithstanding the important role played by FDI, exports are still viewed as the main engine of countries' growth. In fact, it is generally recognised that one of the benefits of FDI is the positive impact it has on the export performance of host countries. One of the key reasons why SADC is intent on securing more inward FDI is that such investment has the potential to increase export competitiveness (DTI, 2013; SADC, 2011; TRALAC, 2012) .
In recent years there has been an expanding body of literature on the FDI-export link in various countries (see, for example, ITC, 2011; Reis & Farole, 2012; UNCTAD, 2002) . It is postulated that the effects of FDI can be separated into supply capacity-increasing effects and FDI-specific effects. The supply capacity-increasing effects arise when FDI inflows increase the host country's or region's production capacity, which in turn increases the export supply potential (Kutan & Vukšić, 2007) . The FDI-specific effects refer to FDI having a specific effect on one or other element within the economy, i.e. MNEs having a competitive advantage compared to local firms in the market. While the quantitative analyses offered by most of the existing literature are useful and informative, empirical analyses of the BRIC FDI-SADC exports nexus have not been attempted yet.
An empirical assessment of the role of FDI in export performance is important (DTI, 2013; SADC, 2011; TRALAC, 2012) . This article tests the relationship between BRIC FDI inflows into SADC and exports from SADC, during the period 2003 to 2011, with a view to establishing whether the region is benefitting from the BRIC FDI-SADC exports nexus.
The article is structured as follows: Section 2 explores the relationship between FDI and export performance, according to the latest literature on the topic; Section 3 presents the results of the empirical analysis of the BRIC FDI and SADC exports relationship; and Section 4 offers a summary of the findings, as well as some concluding remarks and recommendations.
The link between FDI and exports: literature overview
Against the backdrop of the growing literature on the FDI-export link, recent studies have used causality tests and regression models to test the relationship between FDI and export performance in developed, developing and African countries (Bezuidenhout & Naudé, 2010; Chédor et al., 2002; Dritsaki et al., 2004; Sun, 2001; Wong & Tang, 2007) . Much of this research concludes that a bi-directional causal relationship exists, indicating that inward FDI has a positive influence on exports, and vice versa.
The extent of research conducted on the relationship between inward FDI and exports in developing countries exceeds that conducted on these variables in developed countries. One of the reasons for this could be that the need to improve the development status of developing countries attracts more attention than that of the developed countries. China is a developing country that has been the focus of many recent studies covering a variety of time series and country levels, with almost all of these studies providing evidence of a bi-directional causality between inward FDI and exports (Zhang & Song, 2001; Marchant et al., 2002; Zhang, 2005; Zhang, 2006) . The vast number of studies on China is a clear indication of the increasingly important role played by the country in the world economy.
In 2011, for the first time, the developing and transition economies attracted more than 50% of global FDI, while FDI flows to developed countries continued to decline (UNCTAD, 2011) . This trend persisted in 2012, when developing economies received 52% of global FDI (UNCTAD, 2013) .
Although a large number of studies have been conducted across the spectrum of developed and developing countries, few studies have focused specifically on the relationship between FDI and exports in Africa. The reasons for this are related to data constraints (a dearth of inward FDI data in previous years as well as unreliable trade data) and (perhaps) previously a lack of interest in Africa as the subject of research. The more prominent recent studies on Africa include: Anyanwu (2012), Wilson and Cacho (2007) , Ahmed et al. (2007) , Bezuidenhout (2007) , and Bezuidenhout and Naudé (2008 & 2010) . Anyanwu (2012) asserted that African countries with a larger export base tend to attract more FDI. This view is supported by earlier studies that have focused on Africa, Sub-Saharan Africa and SADC's FDI-export relationship, respectively (Ahmed et al., 2007; Bezuidenhout, 2007; Hailu, 2010) , which have also pointed to the existence of a bi-directional causal relationship between exports and FDI.
It is thus somewhat surprising that the study conducted by Samake and Yang (2011) revealed that the correlation between outward FDI from the BRIC group and LIC (least industrialised countries) trade (exports and imports) with the BRIC countries is insignificant. One would expect FDI to induce positive spill-over effects in developing host countries, most noticeably through exports. However, the insignificant correlation most likely reflects the (still) early stages of BRIC FDI in the LICs as well as the dominance of BRIC economic growth (rather than FDI) in driving LICs' trade performance.
The main recommendations that emerge from the literature with regard to Africa are that African countries should promote and attract FDI, create a favourable economic and commercial environment, adopt liberal policy reforms, and promote regional integration.
Furthermore, greater efforts need to be made within the region to minimise the negative impacts and neighbouring country fallout effects that political instability can have on FDI (Ahmed et al., 2007; Bezuidenhout, 2007; Bezuidenhout & Naudé, 2008; Bezuidenhout & Naudé, 2010) . Recommendations from MNEs with regard to Africa are that African countries should improve their transport and logistics infrastructure, and enforce anti-bribery and corruption initiatives in order to smooth the way for FDI inflows (Ernst & Young, 2013) .
The earlier studies on SADC covered the period up to 2007 only. This study extends the analysis to 2011, making an important contribution to the literature as it takes into account the dynamics of the global financial crisis and its lingering after effects, the increasing attention being paid to Africa, and the rising prominence of BRICS in the world economy.
Empirical analysis of the effects of BRIC FDI on SADC exports
The case of BRIC and SADC is of special significance. SADC member countries' combined 
Data discussion
The empirical analysis below focuses on determining whether FDI stimulates exports, and aims to attach a weight to the influence of BRIC FDI on SADC member countries' exports.
To run the analysis and have more data points, the examination was conducted on a per deal basis 1 . All FDI data used in the estimation of the models were taken from the FDImarkets for this is that FDI received in one year might only appear to have an impact on a specific country's/region's exports a year or more thereafter. This article specifically captures the impact of FDI on exports in the same year, as well as one year and two years ahead. Annual data for both FDI and exports were used, as monthly and quarterly statistics for the selected countries were not readily available. In addition, sectoral data were too limited for a meaningful econometric analysis to be conducted. However, it is interesting to note the dominance of a few industries -coal, oil and natural gas, and metals -within SADC.
1 Per deal basis refers to a measure used to quantify an aspect of one deal concluded by a company. An example would be Barclays Bank (UK) acquiring a stake in ABSA Bank (South Africa) for US$5 billion in 2005.
The total SADC exports to the world ( ) and to BRIC ( ) were measured by total export values of the SADC countries, while the total aggregated BRIC FDI outflows (i.e. ) were calculated as the sum of the current values of mergers and acquisitions (M&A) and Greenfield investments 2 . Every SADC member country for which data for the relevant variables were available in the sources cited was included. As a result, there was no direct selection bias in the sample.
A number of statistical inference procedures were first analysed before the empirical methods employed were introduced. The descriptive statistics for all variables used in the regressions were tested and the data were, where necessary, transformed accordingly. There are notable and significant correlations in both cases -96% of the variation in SADC exports to the world and 59% of the variation in SADC exports to BRIC. However, correlation does not necessarily imply causation. Yet this should not be taken to mean that correlation cannot potentially point to causal relations (Weinberg & Abramowitz, 2002:136) .
Correlation and covariance of SADC exports and BRIC FDI
Whether a causal relationship exists is determined with the help of the Granger causality test. A statistical problem that can be expected is the possibility that both FDI and exports, especially SADC exports to the world, are jointly increasing and decreasing due to an exogenous factor (not accounted for in the estimations performed). To address this issue the authors conducted tests of first-and second-order serial correlation in the residuals (see 2 It is necessary to include both M&A and Greenfield investments into total FDI outflow data because both could potentially contribute to exports, whether it is through the production of raw materials, manufactured goods or facilitating exports through the availability of financial services. BRIC Greenfield investments dominate the SADC FDI scene with an average of 81% contribution to total FDI between 2003 and 2010 (Zephyr, 2012; FDImarkets, 2012 
The regression estimation
The authors used an empirical model of exports to determine whether BRIC-specific FDI has contributed to the increase in SADC exports. In any study of the determinants of a country's or region's export performance, a number of empirical specifications can be considered.
Since this article's focus is on the influence of FDI on exports, a simple model that captures and isolates the basis of this relationship was used.
BRIC FDI data used to capture the FDI-specific effects on SADC exports to the world were suspicious (with an exceptionally high R-square, adjusted R-square and t-and F-statistics), which appears to indicate that the impact of BRIC FDI on SADC exports to the world might be serially correlated. Corrective steps were taken and further hypothesis testing was carried out using the OLS estimates and the estimates corrected for serial correlation. It was found that the slope coefficients changed considerably, suggesting that misspecification rather than autocorrelation was the primary difficulty here. Accordingly, and given that the focus is on the link between FDI and exports, this model is not given further consideration in the ensuing discussion. Conversely, the estimations of the influence of BRIC-specific FDI on SADC exports to BRIC countries were robust with respect to heteroskedasticity and serial correlation, and are discussed in more detail below.
To carry out the estimations of BRIC outward FDI on SADC exports to the BRIC countries, the following model was formulated:
3 More specifically, the null hypothesis that the errors are serially uncorrelated is H0: p=0.
( ) ( )
The addition of a constant term and a stochastic component to Equation (1) represents inward FDI to SADC countries originating in the BRIC countries, and is a dummy to compensate for structural breaks.
The addition of a constant term and a stochastic component to Equation (1) The error term ( ) was included in Equation (2) to cater for other factors that might influence exports. Moreover, the power of the Ordinary Least Squares (OLS) method was determined by the Gauss-Markov assumptions. These are: 1) that the dependent (exports) and independent (FDI) variables are linearly co-related, and 2) that the estimators ( ) are unbiased with an expected value of zero ( ( ) ). The latter suggests that on average the errors cancel each other out. Execution of the procedure includes specifying the dependent and independent variables (exports and FDI, respectively). However, given the aforementioned assumptions, the OLS results could be adversely affected by outliers. Also, although OLS can establish the reliance of either export on FDI, or vice versa, this does not infer direction of causation. Therefore, a different method, the Granger causality test, was used to further test for the direction of causality. 4 These two SADC member countries were excluded from the analyses due to no inward FDI flows from the BRIC group being recorded during the period under review. For the purpose of comparison, two variants of the model (see basic formulation 1 and 2) for the full sample were estimated: the one with and the other without dummy variables (see Table 3 ). In each case, a regression was run which included FDI as the sole explanatory variable to show how important FDI is to a region's export performance. After experimentation with several lag lengths, the following estimated version of Equation 2 was found to fit the data satisfactorily. Finally, the significance of the error correction term suggests that exports and FDI are co-integrated.
Given the aforementioned issues (i.e. stationarity and co-integration), all variables were transformed to logarithms and according to both the Augmented Dickey Fuller (ADF) and Phillips-Perron (PP) unit root tests, all variables were stationary in levels. After obtaining OLS results, White's test was used to test for heteroskedasticity. The null hypothesis of heteroskedasticity was not rejected as all of the p-values were significantly higher than the 0.05% level of statistical significance. Accordingly, White's heteroskedasticity-corrected standard errors and t-statistics were used in the final estimations to correct for heteroskedasticity. Table 3 ) was:
The relationship underlying Equation 2 (reflected in
Firstly, the fit of the regressions in Models 1 and 2 was good with significant F-statistics at the 1% level.
BRIC FDI seems to have a significant influence on SADC exports to BRIC countries. This reinforces the notion that BRIC countries are investing in SADC countries with the aim of reexporting to the home country. In all cases, the FDI variable had relatively large and statistically significant coefficients. The adjusted R-squared (0.53) of Model 2 in Table 3 suggests that approximately 53% of the variance in the SADC exports to the BRIC countries is explained by BRIC FDI.
It should be pointed out that at least two aspects of the estimates reported here might seem troublesome. One is the possibility of heteroskedasticity in the disturbance term. This, however, has been compensated for by using White's heteroskedasticity-corrected standard errors and t-statistics in the final estimations. The other is the feedback from the dependent variable. This can be addressed through causality tests, which will be discussed in the next section.
The Granger causality tests
Theory suggests that FDI and exports are interlinked and correlated through various channels.
However, there is no theoretical or empirical evidence that conclusively indicates sequencing from either direction. Given this uncertainty, the question that now needs to be asked is:
What is the relationship between FDI inflows and exports?
To answer this, Granger causality tests were carried out on the relationship between FDI and recipient country/region exports using a panel of the SADC countries. Given that the data were not strictly time series but rather a set of observations, they had to be restructured in the form of a panel so that the Granger causality test could be successfully performed. (3) and (4) under the null hypothesis of no causality was undertaken. The results of these tests, with (the lag length 5 ) equal to 1, 2 and 3 for both SADC exports to the world and to BRIC, are contained in Table 4 . 
Notes:
1) The arrow ( ) within the first column points to the direction of causality. 2) Observations after lag. The asterisks *, ** and *** indicate significant levels at 10%, 5% and 1%. The hypothesis would be rejected if the probability is < 0.05 (5% level) or < 0.10 (10% level).
The results in Table 4 indicate that BRIC FDI inflows Granger cause SADC exports to the world, and vice versa (at least in the short run), but not to the BRIC countries. These results should, though, be viewed with caution since, as indicated in Table 3 , SADC exports to the world have a suspiciously high R-squared, adjusted R-squared, and t-and F-statistics, which might indicate that BRIC FDI and SADC exports to the world are serially correlated.
However, Table 4 's results, together with the previous estimation, provide tentative evidence of a strong bi-directional relationship between BRIC FDI and SADC exports to the world.
Panel data analysis of FDI and exports
This section aims to build on the Granger causality results by analysing the empirical relationship between BRIC FDI and SADC exports to the world and to the BRIC countries, respectively. In particular, the panel data causality testing method developed by Holtz-Eakin, et al. (1989) (see also Anderson & Cheng (1981) for a similar discussion) was used and estimated by applying the system Generalized Method of Moments (GMM) technique.
Conventional GMM estimation is not optimal when the descriptive variables exhibit persistence over time, as may be expected with FDI. To control for this the system GMM estimator is used, which pools the regression equation in first differences with that in levels, instrumented with lagged levels of the regressors in the former case, and with lagged differences of the regressors in the latter case. The test involved an estimation of the following error correction equations:
where denotes exports, signifies the outward FDI flows and the time effects. The parameters and represent the error correction term. The error correction term and the long-run coefficient were used to test long-run Granger causality. In particular, the question of whether or not causes can be tested with the hypothesis:
The key parameter of interest is the long-run impact of exports on FDI, and vice versa. Notes: ***, ** and * denote significance at the 1%, 5% and 10% level. The table gives the results of (one-step) system GMM estimators. t-values are robust to heteroskedasticity and are corrected for small sample bias using Windmeijer's correction.
The equations were estimated using the one-step system GMM method with t-values and test statistics that were asymptotically robust to general heteroskedasticity and corrected for a small sample bias (Falk & Hake, 2008) . The system GMM results used 104 observations on 13 SADC countries from 2003-11. Two types of diagnostic tests were conducted for the empirical models (Tables 5 and 6 ). Firstly, tests of first and second order serial correlations in the residuals were conducted. The AR (2) test statistics of the residuals did not reject the specification of the error term. Secondly, in looking at the Sargan tests, one can see that the p-values of the regressions relating SADC exports to the world on BRIC FDI, as well as BRIC FDI on SADC exports to the world, did not indicate a decisive rejection of the models' over-identifying restrictions. In contrast, for the impact of BRIC FDI on SADC exports to the BRIC countries, and vice versa, it was found that the instruments were invalid.
The results of the dynamic panel data estimations in Table 5 show that BRIC FDI has a strong positive effect on SADC exports to the world. This implies that BRIC FDI Granger causes SADC exports to the world in the long run. The long-run elasticity is around 0.70, while the short-run elasticity is 0.49. The error correction coefficient is negative (-0.244) and statistically significant at the 5% level, indicating that there is an equilibrium relationship in the long run. Yet, the speed of adjustment is quite low, indicating a large degree of perseverance. In contrast, no statistically significant long-run impact of BRIC FDI on SADC exports to the world was found. These results imply bi-directional causality between BRIC FDI and SADC exports to the world (only in the short run since no notable long-run relationship exists). Notes: ***, ** and * denote significance at the 1%, 5% and 10% level. The table gives the results of (one-step) system GMM estimators. t-values are robust to heteroskedasticity and are corrected for small sample bias using Windmeijer's correction.
The results of the dynamic panel data estimations in Table 6 show that SADC exports to BRIC do not have a significant short-run impact, but do show a strong positive effect on BRIC FDI inflows in the long run. The long-run elasticity is around 0.72, while the short-run elasticity is 0.22. The error correction coefficient is negative (-0.490) and statistically significant at the 1% level indicating that there is an equilibrium relationship in the long run.
Similarly (and in contrast to the results in Table 5 ), one can discern a statistically significant long-run impact of BRIC FDI in relation to SADC exports to the BRIC countries. However, in looking at the Sargan test results, one can see that the p-values of the regressions relating SADC exports to the BRIC countries on BRIC FDI, as well as BRIC FDI on SADC exports to the BRIC countries indicate a decisive rejection of the models' over-identifying restrictions, signifying that the instruments were invalid. Therefore, a significant influence from one to the other, or vice versa, could not be established.
In summary, this section examined the link between BRIC FDI to SADC exports to the world and to the BRIC countries, respectively, by using the Holtz-Eakin panel causality tests.
Estimates using system GMM estimators revealed that despite the results in Table 6 showing the link between SADC exports to the BRIC countries and BRIC FDI to SADC to not be reliable, SADC exports to the world do matter from an FDI perspective, and vice versa.
The system GMM results are preferred over the fixed-effects regression results since no lagged endogenous effect of FDI on exports, and vice versa, are included in the latter. This implies that the static equation represents a long-run relationship only. Moreover, the results are consistent with the majority of recent empirical studies that have uncovered a bidirectional relationship, meaning that FDI and exports tend to be complements rather than substitutes.
Summary of key findings and concluding remarks
The authors have established the influence of BRIC FDI inflows on SADC exports both to the BRIC countries and to the world. In this study, FDI has emerged as an accelerator of the recipient country's or region's economic growth. One of the main ways in which FDI potentially contributes to growth is by boosting host countries' or regions' exports by increasing supply capacity.
The correlation analysis highlighted notable and significant correlations between FDI and exports, with a strongly positive and significant relationship between BRIC FDI inflows and SADC exports to the world (at 96%), as well as a positive correlation between BRIC FDI inflows and exports to the BRIC countries (at 59%). Moreover, the results agree with the correlation between FDI and exports as conducted in recent empirical studies, discussed in Section 2.
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The regression analysis revealed that BRIC FDI and SADC exports to the world may be serially correlated, and furthermore that approximately 53% of the variance in SADC exports to the BRIC countries can be explained by BRIC FDI only. Also, the estimates of BRIC FDI are consistent with the theoretical prediction and widely held belief that SADC countries with more BRIC FDI inflows tend to export relatively more to the BRIC countries.
From the Granger causality results it is evident that there is a bi-directional relationship between BRIC FDI and SADC exports to the world, whereas the opposite is true for SADC exports to the BRIC countries. The null hypothesis of no causality could not be rejected.
These results should nevertheless be viewed with caution since, as indicated in previous estimations, SADC exports to the world have a suspiciously high R-squared, adjusted Rsquared, and t-and F-statistics. These results might indicate that there are other factors not accounted for in the current analyses that might be driving both BRIC FDI and SADC exports to the world.
The panel data estimation built on the Granger causality results by analysing the empirical relationship between BRIC outward FDI and SADC exports to the world and to the BRIC countries, respectively. The FDI and export data were restructured in the form of a panel and a panel data causality testing method was applied, after which the link between BRIC FDI and SADC exports to the world and to the BRIC countries was examined by using the HoltzEakin panel causality tests. Assessments using system GMM estimators showed that SADC exports to the world matter for FDI, and vice versa. Conversely, the results of the causality tests pertaining to SADC exports to the BRIC countries and BRIC FDI were not reliable.
These findings are also consistent with the Granger causality results mentioned above.
Meanwhile, the impact of BRIC FDI to the SADC countries on SADC exports to BRIC does not conclusively indicate that FDI matters for exports, or vice versa. Regression results, however, show that 59% of variations in SADC exports to the BRIC countries are explained by BRIC FDI. Despite the possibility of other, existing factors that could lead to FDI and exports having similar tendencies, it should be noted that the influence of BRIC FDI matters to SADC exports to the world. These results are consistent with recent empirical studies that have revealed a bi-directional relationship between inward FDI and exports.
On the basis of this study, a number of recommendations can be directed at SADC's export and investment promotion organisations and industry associations.
Higher levels of co-operation among the SADC countries should be advocated if SADC is to appear more attractive to BRIC investors, particularly as one of the prerequisites for FDI is the ease of access into neighbouring territories. South Africa, as the economic leader of SADC, should play a more proactive role in order to be viewed by the BRIC countries as a desirable investment location well into the future.
SADC should work on putting into place a stable support-and reliable infrastructure network to enable SADC member countries to improve their export potential and increase investment received. This will benefit the economies of the member countries.
Due to insufficient data regarding inward FDI at sectoral and country level within SADC, and because the results of the study indicate that BRIC FDI inflows have contributed to higher exports from the SADC region (specifically SADC exports to the world), a continuous review of the situation at country and sectoral level is necessary as time goes by. The latter would, moreover, add to the authors' understanding of the role of BRIC within SADC's trade and investment environment.
Finally, the significance of BRIC FDI for SADC exports to the world should be an incentive for SADC to motivate for greater co-integration, co-operation and participation within the BRICS grouping as a whole. A stronger BRICS partnership has the potential to drive more FDI to SADC, with further positive spinoffs for the region's exports.
